Levels of [3H]glucosamine incorporation into hyaluronic acid by fibroblasts is modulated by culture conditions.
Tissue culture conditions can modulate apparent levels of incorporation of the radiolabeled precursor [3H]glucosamine into hyaluronic acid in cells. A careful study was made on the effects of culture conditions on human skin fibroblasts. A newly described technique to measure hyaluronic acid was utilized based on incorporation of [3H]glucosamine into cetylpyridinium chloride-precipitable hyaluronidase-digestible material. The precipitate was collected on glass fiber filters using a manifold suction apparatus. A six-fold greater level of incorporation occurred in rapidly growing preconfluent than in confluent fibroblasts. Ascorbic acid stimulated incorporation with a maximum at 25 micrograms/ml. The same ascorbic acid optimum was observed for collagen prolylhydroxylation. When beta-hydroxybutyrate was used as an energy source instead of D-glucose, a 3.5-fold increase in levels was observed. All tissue-culture media examined supported comparable levels of incorporation, except for Roswell Park Memorial Institute Media-1640, in which cells had only half the level. Fetal calf serum supported high levels of incorporation in a dose-dependent manner, while newborn calf and calf sera supported much lower levels of incorporation. Under serum-free conditions, lactalbumin hydrolysate was best able to support incorporation of hyaluronic acid. In the search for mechanisms that modulate hyaluronic acid, it is critical to consider the tissue culture conditions under which incorporation of radiolabeled precursors are being examined.